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(57) Abstract: A bisphosphine represented by the general formula (I): (I) (wherein Ar 1 and Ar 2 each represents arylene; R 1 and 
R 2 each represents allcyl or aryl or R 1 and R 2 may form a ring in cooperation with the phosphorus atom bonded thereto; R 3 and R 4 
00 each represents hydrogen or alkyl; and the two carbon atoms each having R 3 and R 4 are bonded in positions ortho to the oxygen 
O atom bonded to Ar 1 and Ar 2 ); a process for producing the bisphosphine; a Group VIII metal complex having the bisphosphine as a 
fT) component; and a process in which an ethylenically unsaturated compound is hydroformylated with carbon monoxide and hydrogen 
O with the aid of the Group VIII metal complex to produce the corresponding aldehyde. The hydroformylation of an ethylenically 

O unsaturated compound can industrially advantageously produce an n-aldehyde at a high reaction rate while inhibiting side reactions 
K such as hydrogenation and isomerization as compared with hydroformylation with existing bisphosphines. 
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;P3ft>BfeS;;fc p-7 7x^*X7^f 

-eoD^M^, p-i?7x^*X7^f y7x-J^7^>itfc»-?-© 

^11, P -^7x^v*77^ M>-e>x;^>K*fc«:*©4i 

15 tfX K>^7Mn7x-JV) 7i^MX7^ hUX (p 

-7MD7X-JV) *X7^X hUX (^>^7;l^P 7x^) 
#XXf hUX (p-^nD7i-W *X7^f>, hU-o-h 
;W;W*X:7,< >, h>J-m-hMMX7^>, h'J-p-h;K 
)V*7,7 4 >> hUX(p-^ h^'>7x^) *XX-f >> MJX (P 

20 -N, N-7^W5;7x^) *X 7 >f <!£<E>*X 7 4 > h 

jl/7x^W *777^b. h U X (p - h U 7;Wn/fJP7x^) 
3fxX7T-f K h'J7 (p-^h^'>7i^) *X77^b« hUX 
(2, 4 -^-^^7x^) JfrXXr-fK hUX (2, 4-2?- 
25 t-7fJl/7x-M JfrX^T-f Y13lE<D*7>7t<1 ht&ElfiW £>*l 
S, 
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t*x*x:7^> (i) ommmte, vi i iMiEfiitvi i 
i m&mit&to i ^)v\zmvx. u >ic^m^T 2-10000 ^;i/© 

ttfflT?*£©##3;L< > 2~ 1 0 0 0 ^JVOmm^ 

viii ( 1 ) <Dmmjjfeiz\t%F\zmm$i3i^tf* mz.\** 

VI I Ilfe^«flS'&4fe©**i:BI«fc«»*nfclfX*^7>f > (I) 
jfc£^Tffifc4k-?Z>Z\L\z£K>MmirZ>Z.£&-e%z> 0 _h|3©V 

1 1 1 wi&mfc&Mommzvx'fcxyj > ■( n &in*., t 

15 

#c£, jL^u>^mmt^m^v 1 1 i^^m^# (i) ©#&t 

20 ^S^^F^^^-l/^^ >©v^i"m? , b«k^. x^i/>tt^f£fiHb£- 

i-/\4--fe>, i -^j-y. i-3r>7T->. i-s*>* 2-7 
j-y, <iv?<r>. 2-*9t->* l, 7-***^x>, tfx;i^>£ 
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3 - ~Jj-y- l ;k 7 -^x>- i -3r—)V, 2, 1 

5 -t^^^i;-Jk H-;P7tf-h, 7U;i/7tr-h, *3=-;P7 

U1/-K k'-J^f^X-f;k 7'J;HfiH-rJK 5 + 
>X=- h\ 7^Un-h'j;K 7 -t^7>- 1 -T-Jlte£<D'gmM 

10 vii im&mrnw (i) 1 y * MwsssfcD* 

VIII ^I^MJM^gl^T 0. 0001-10005 U ^7AlfOl5 
|tft«J:5S:iSaKt50^»*l<, 0. 0 0 5~105'J^7 
AJg^©l^£:&S<k3fc*§aftTS0a*<fc0#£bV>. VIII* 

(i) ©ftffla**±iB©«5ffl*Tia*»'&fctt, Kfemmtm 

15 -T^> S£JifB<B«6H&iB&Tte/Bb;fc«'&fc:tt, Ml&n X h * b 
xm £b< &V> 0 

20 t -^^;P^>if >, o-^->I/>, m-^>l/>, p-4^>l/>. o 

mmmi^mm ; ^>?>. ^d->. s\?&>, 
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^^^x-f ;k t -^;i/*^;wx-^;k s^^x—r^w 

if 1/>^'J3-;p, ifV^^'Jn-ji/t^fJU-fiK x^v 

h ijxfi/>^tj 3-;u, hijxfl/^yjn-^^^x-r 
10 ;k *r h ?xf i/>i"j 3— fb^xfv^^ua-j^^^vx 
-^;u> 5j?'Jxfi/>^'j3-JK #U bf w>^U 3— ^ux 
5^1/ >^u 3-;i/^y^?;i/x-rJk #U x^i/>^u 3-;u>?^^ 
;px— ^uxfi/>^u p— ;i/^^;i/x-^;w&<*f<z)x— 
■ as ; ant*^* wi&x^v, »»7 , n^, B*«:/f;w sem-rv^ 

m#^*^;K $ifixw<i:^0xxf;H;7thx x^;i^ 

^7 1 nmh>, 7th7i7X Xf;i/7iX)^h>, 1 
-7xXJl/-l-7°DAV>, 1 - 7i-Jh 1 -79 J >, l-7x 

20 x;u- 2 -^n/i/ >?3LE<Dtr h >m ; ^dd^x ^nn^x 

hU^3P^^>, ^ UU ^9 ^PPX^7>, l, 

DPX^>, 1, 2-7^DDI^X 1. 1, l-hij7DDI^X 
1, 1, 2-h'J^DDX^X 1, 1, 2, 2-fh77DDX^>, 
1, 2-^7nP / \4 : 1t>, #PP^>if>\ o pp^>i£>, 
25 m- P P^>if >, p PP^>1f >, 1. 2, 3-bU^P 
P^>if>, 1, 2, 4-bU^aD^>t'>, 1, 3, 5-hU^P 
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x^>, ^;i/^-D^>if >> o-7WafJH>, m-7MDhJl/ 
X>, p-7JWnhJHX a, a, a - h U 7 )V3rU Y)V3L>fzE 

<D;\vtf>fcm<k*mm ; 7tb-hu;K :/Dtf^xhu;K i-^ 

)lft)l>2±T3 b\ ^Vt^frftZfcfryS. 1, 3-> 5 ^5 1 ;U-2 

--r s ^yu i?/ i 2 - tfn u s>y h> 

h 2 /co^WAD^xi^ibx, o. i ~ i o (omm^&zo 

15 a5sm^^e»i:0»*b^ o 0. l~10MPaO«Ht 

&£<D;W£L<, 0. 2 ~ 5 MP a <DfgfflT& £ <£^J*/&5t^<E>tL& 
^&J;DifSL/Vn 4 0-15 OtOtHT^SO^S 

u< , 6o~i3 o x:(DmmT&zofimM<Dikfe&fflffl?&^&fc£ 
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5 

tzK^^&^D, H 2 /COtJt'Jt^l ©S'p^X^H^TTff o feo 
tfX^X^^f XI) ^fe«^©ttf^#:«, 'H-NMR^gf (0 
aMiiNfc^tfcft, GSX- 2 7 0I) i5 J; T$/ $fctt 31 P-NMR^ 

15 ^ss (B^m^ttic^aia, 7^^5001) sffl^TPijebfc. ^ 

20 ##09 1 

^Ii&MlL037P77X3lI, 7jcm^*U^A4 0 g (0. 
7 lmo 1 ) , o-^ 7g (0. 71mol) . 2-^OP 

25 h;i/X> 1 OOg (0. 79mol) ^i^2-7nt Wl/X>4 0 0 
g (2. 3 4mol)£A*l> 1 5 0tt37P77X3*Ml^ 
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e>> «ffl*«i 9 oT^&s^Tirtb. iom mwLmT*m.&vfr 0 
i *jpit, # ztitcfem&'t v <i b&m ViTJi.il b fee ?i:^^5a*% 

©TKm^t:^ U ^A7K?gf&2 0 0ml T 5 L , # <£> tlfcW^S £ 0 . 

3mmHgT«ffifl< 9 3tOfi»8 4g#fc. .O^ttifi© 

10 W^ofc. iR^«o-^1/\/-;WS2PT6 0%T-&ofc. 

1 H — NM R (2 7 0MHz, fi^>if TMS, p p m) (5 : 2 . 
18 (s, 6H, Ar-CH 3 ) , 6. 67 (d, 2H) , 6. 80- 
7. 0 0 (m, 4H) , 7. 0 5 (d, 2 H) 

15 

2, 2' -tfX C/D**^;!/) ^7i-^X-fJKD^ 

MifcW, ia«tt*«};^*«»S&fll^'rt#t"5 o omL0 3iyp 

7 7X3fc,Bg«[<b^* 2 5 0 ml .N-^DttS^ 5 H 5 8 g ( 0 . 
20 3 3mo 1) ^J;t;##^n?^l&2, 2' -^^H7i^ 
X-er;V3 2 g (0. 1 6mo 1 ) SAtl, 7 0 *C £ bT5t^£-fr 

tco «^>^;n gS3nn:^m3 o^^gbTjap^., ssk: 

25 "T&2, 2'- (yD^E^^V) ^7xXJH-fJV2 0g§#fco 

iR^te2, 2' -v 5 /?JV^7xXJH-fJH^T3 5%T$ofc, 
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1 H — N M R (2 7 0MHz, fi^>i£>, TMS, ppm) 5:4. 
3 0 (s, 4H, Ar - CH_ 2 - Br) , 6. 5 8 (d, 2 H) , 6. 
73 ( t , 2H) , 6. 83 (t, 2H) , 7. 04 (d, 2H) 

5 3 

«UEtt*<k^*i»»mfcrt««3L©3yP77^3i:, o 

-A'-iJ >300g ( 1 . 97mol) , /^^^Aflfifi^SlIX 
T&5A 8 7^#A-;fr — 1 00g, liXf^2 L&itfOTt 5 0 
10 0mL£Atl, *ifi^T, SiT?8 4»IBj|»b&. 

*i^Si££iS>&L, It^ilf, H^»mx^;i/2LSJn^, 7X1 LT 

TTSB©#>&^^f^> 2 - k HO*'/' - 3 h*-> Wl/X> 2 5 9 g 
&%tc 0 JR^«o-A'ZU>SfT9 5%T^ofc. 

15 

1 H — NM R (2 7 0MHz, »^>-t?>, TMS, ppm) <5 : 2. 
28 (s, 3H, Ar-CH 3 ) , 3. 19 (s, 3H, Ar-O-C 
H 3 ) , 5. 7 8 (s, 1H, Ar-OH) , 6. 3 8 (d, 1 H) , 
6 . 6 3 ~ 6 . 8 0 (m, 2 H) 

20 

##$J 4 

2, 2' -^^fJH6-^h*'>-5 ? 7i^U-fM^ 

^i^^lL0 3yP77^Ol:, h;i/X> 5 0 0ml, zk^ 
25 'J^A3 6. 5g (0. 65mol),£"b 3 Tr-a J&Lfc 

2 - k KD + J'- 3 - ^ h + *> h;VX> 9 0 g (0. 65mol) £A 
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#>7\Z&Q%3}lB&> mm3il 0 g43<fc^2-^D^:h;i/X>7 o o 
g (4. lmol) &JJ0^, 5V->X*-^«*^T£Dfc7K£ 

iom i^tasTm^ufco #^.nfc^^^-fe^-r b&fflvix^iib 

fee mm&O. 5 mmH g tiffii® IT 1 2 0 t:©jg^§#fc. 

TfB^tJtt^WT^ 2 , 2' -S^*^- 6 htJ/-S?7i^I 
10 -f;P9 0gS#fc. JR^«2 - t: HO*-> - 3 h^^h;UX>S 
6 1 %TSofc. 

1 H — NM R (2 7 0MHz, S^>i£>, TM S , p p m) 6 : 2. 
09 (s, 3H, Ar - CH_ 3 ) , 2. 49 (s, 3H, A r - C H 3 ) > 
15 3. 18 (s, 3H, Ar-0-CH 3 ) > 6. 50 ( d d , 2 H) , 
6. 68~6. 99 (m, 4H) , 7. 09 (d, 1 H) 

###15 

2, 2' -If* (^n^^^) -6-^h*'>-^7i^X-f 
20 )V<D^$. 

U\Z. wmt&zmi 5 0 m U N-yn^lS^ 5F81g ( 0 . 4 
6 mo 1 ) *J;r;#^4^l&2 ) 2 ' -S?*^;i/-6 - * h 3r 
>/-j;7i^;H-f^5 2 g (0. 2 3 mo 1 ) £An, 0*0 
25 £bT3t«E£i*£. 3M*fb'S>'/-f g & 3 tHi^tfT 3 0 #£^b 

Tin*., Sfcfc:3 o$Hft#b&. ;in£2!i5©b, £flgft@&, 
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f§2, 2' - t'X (^Dt^^) - 6 b^r'>-5?7i-JVX- 
-;l/X-7^;i/S2pT4 5 %T^ofc. 

5 

1 H — NM R (2 7 0 MHz, m^>if>, TMS, p p m) 6 : 3. 
04 (s, 3H, Ar-0-C£L 3 ) > 4. 29 (s, 2H, Ar-C 
H_ 2 -Br) , 4. 57 (s, 2H, A r - CH 2 -Br), 6 . 34 
~6. 45 (m, 2H) , 6. 67 ( t, 1H) , 6. 76-6. 88 
10 (m, 3H) , 7. 0 6 (d, 1H) 

mmm 1 

2, 2 ' — t?X (^7i-WX7^/^?JV) y7i-;VX"f^ 

15 ITn-h, •iftflEW-*J;^««iate : ?&fll*.fcrt**5 0 0 

ml©3 , yP777>n(:,fb7bFa77>2 5 0 ml SAH, £ £> 
fci^xx;!/**?^ > 2 0 g (0. llmol) £iP7tfc^ »cia- 

7 s'CK^apbfco y^O^'^Xo^-^V** (1. 5 6 

mol/L) 69ml (0. llmol) 7 5 ~ - 6 5 *C £ 

20 «i*-r-5«fc5^3Sfln?2«Fiw*5iLTj«Tbfeife, $e>^ii^M, mm 

'Jf>)A^7x-MX7^F§#fc. S&fc, ###i|2 
-C&f&Lfr 2 , 2* -hfX (7'D : E^f;i') i?7i-JH-fJH 9 g 
(0. 0 5 4mo 1 ) GD^h^t Hq7?> (100ml) ^ 
fi- 7 5— 6 5 , C*«ISp*r««fc , 5ft:3««*T?2l^ia*SUT3fe©JgatlC 
25 JITbfct, tfiCSt, 1 Pf Wfll#L7Co ^JS^Tm> #6.tlfcS>S 
M*e.fb7kHD77>2 5 0ml £®Scb, ^-(D^Sc^X^ 
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)vjl-j-)V2 o omi $ip^.feo '&t>nrc®m&mmm<tT> : £-v& 

Tfcjg^l 5 0mlt3lEl, 7j<150mlT3lHl, JfiffiJ&f££frV>$G# b 

=fi€>nfcatats«i»bT?ft5Ra:Ufc. »*e«fc^^/-;w2 o om i & 

1 

i x -jl,x-fJV2 6gS#fc 1 «»2, 2' -fc'X (7Dt^fJ!/) 

i 

'77i^H-f;V$$"e8 5%T?j5ofc, 

10 1 H — NM R (2 7 0MHz, M^>if>. TMS, p p m) 6 : 3. 

60 (s, 4H, Ar-CH 2 -P), 6. 67-6. 78 (m, 4H) , 
6. 85 (t, 2H)> 6. 95-7. 10 (m, 14H, ^S12H 
teP (C 6 H 5 ) 2 ) , 7. 36-7. 50 (m, 8H, P ( C 6 H s ) 

2 ) 

15 31 P-NMR ( 5 0 0MHz, fi^>-fe?>, U >B*fi7K*g*fe, P P m) 
5 : - 1 1 . 2 ( s ) 

^jftftl 2 

20 3 ^^1-^2 0 0 m 1 & Aft. S 6 fc&JR^ 

hU^AlOg (0. 44mol) §in*.fc«. til OOttO. 5 

i-J^X7^f>4 8g (0. 22mol) Kfil 0 0 ~ 1 1 0 *C 

25 tb'J!)A^73i^^7^H§#fc, d(D^^&3 

5*0 Kb, Th7tHn77>5 0 Oml 2:iD^fc. ###12 
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T-&f£bfc2, 2' -b'X (^Dt^^) y7x-Jl/X-rJP 3 9 g 
(0. llmol) GD^ h7kHD7 ^> (200ml) jftift 
- 7 5— 6 5'C*«l«p-r««fc'5«:ji^tf 2^W*SLT5fe©Sf*»c:« 

5 &®ft£tem&fb£&&ls* ^XfjVX-fJH 0 0m 1 *JP*.fc. # 
e>ftfc&J*£ffi?D&fc7>^:i#A*igifc3 0 OmlT'30, tK 3 0 0 

*|g«Efc^^y-;i/4 o om l $j[jn^.> i o^ra^MdM^-ei^T 
;i/*x:7^ y -J? ix;h-t;m 2 g rasp** 

2, 2' -fc'X (^nt^fjl/) ^7i^H-fJH^6 8%T$ 
ofc. 

15 3 

2, 2' -tfX (^7i-m7^^fW - 6-*h*is-i? 

ml©3iyp^^Xnlc:,5 : -h^fcHa^7>2 00 ml £A*u $ £> 
20 [C>?7iXJl/*X7^>9g (0. 0 4 9mol) &MZ.Tc'&. 

7 5X:K.tftmstto ^'Jf^AOA^t^ (1. 5 6 

mo 1/L) £31. 5ml (0. 0. 049mol) 7 5 

~ - 6 5x:&m&~?z>&?-&j&&~e2 HKSgitiTUfci, 

H$K, PltSTML, ##^11 5-e^^bfc 2 , 2' - IfX C/D^E 
25 -6-^h^V-^7i-iH-fJl/9. 5g (0. 0 2 4m 

ol) ©fb7th'D77> (100ml) 75—6 
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kFD77>2 5 0ml £^*L, >?lfJH-f;V2 0 0ml £in*_ 

tco n^ntc^m^mmm.ih7>^^^^7mmi 5 om 1 T3 eu ?k 

5 150mn?3@, «&m#f^^ff V^#bfeo '&t>nfcmmm%:m7kWL 

bfe„ rnrnmz*?; — )V2 om 1 *tux. - 5 o'Cfc^sn-f 

-<T)V 1 0 g iWte2 , 2 ' - tfX (^O^E^^;i/) - 6 

1 H — NM R (2 7 0 MHz, S^>i£>, TMS, p p m) 5 : 3. 

15 13 (s, 3H, Ar-0-CH_ 3 ) , 3. 71 (s, 4H, Ar-C 
H 2 -P)> 6. 42 (d, 1H) , 6. 5 3~6. 66 (m, 2H) , 
6. 77~6. 92 (m, 4H) , 6. 92-7. 10 (m, 12H, 
P (C 6 H.b ) ,")", 7. 3 2~"7. 5 8 (m, 8 H, P ( C 6 H 5 ) 2 ) 
31 P-NMR ( 5 0 0 MHz, S^>i?>, U >^*7KS£*&, ppm) 

20 (5 :-14. 0 (s , IP, MeO-Ar-CH 2 -P_) , -11. 4 
ppm(s, IP, Ar-CH 2 -P.) 



2, 2' -fc*X (y7i-W^7^^fJV) ^7i-JH-f^ 
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^■yu>mmmmm^^m^rc^mmi o 01111035/0777311, 

Rh (acac) (CO) 2 3. 9mg (0. 01 5mmo 1 ) £«fc^ 
iMlt^bfc2, 2' -fc'X (^71^X7^7^^) ^ 
7i-;i/X-f^8 4. 9 m g (0. 1 5 mm o 1 ) £ Atl, $ £ IC b 
5 ;i/X>6ml&DB^.fcf, 5 0*CT3 O^r^tt^-^ttiiiS 
P^bfeo ^^n>^a^lHl^^^1i^fe^^^5 0ml©3^P77 
X3t Jtf3©ttflUgJfc3m 1^3«J:^7-^^x>-l -T-;W2 7 m 
1 (0. 1 6 7 mo 1 , MM 9 3%) £A*1> # z>ntcM&%i&* # X 
iAP*3J:^>7 p U >^P^^^_fel^^» 10 0ml h^7 
10 7\Zit&/vt£o m&-HX&m^T±fe&3. OMPatl, I#t^^ 
£|*I2&£ 8 5X:\Zftm.Vfr'&. 6 Pf F*lJ£J&£fr^ 1, 9-/^>i?7 
-;l/2 0. 6g (0. 132mol, 4« 7 9 %) 2 - * 

1, 8 -^-^^>> ? r~;V4. 2g (0. 0 2 7 mo 1 , t^l 6%) 

15 5 s h F^<E>^#^&8 3 %T& D > i s o-T^fkF^l^l 
7%~(:&-Dtco n/i solili4. 8 8t»ofc. zkSHt^fcttStt'ft 
fc £ © @j S j« teMJ $ nfc ^ o It . 

2iJS0!J5 

20 HJg0!I4 Kl&^T, £ffi&3. OMPaCftiTO. 5MPatU 
H^^F B 1^6P#r B 1^^4NfF B ^Ufc^^«|W|ilO^^ : &fTV^ 1, 9- 
;3->i?T-)V 22. 2g (0. 142mol, »K¥ 8 5 %) 43£tf2 

1, 8 -^*^^>5?T— ;H . 3g (0. 0 0 8 mo K 
*5«) £#7Co 7 - > - 1 - 7- JP©fift*9 7 Xt*D, n 

25 -7;W7*k F^©aft#fc*8 8 %T?»D, i so-T^Tk^ClD? 
*«5%T? &o£o n/ i s ojfctel 7. 6T^fc. 
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mmm4\z^x, 2, 2' -if* cs^x-***?-* y^^io 

5 y7i-JH"fi^4 2 . 5 m g (0. 0 7 5 mm o 1 ) ffl ^ :£EE 
£3. OMPaClUTO. 5MPatl, EJ&P#ra * 6 P^W** 5 4 B# 
Htbfcfii^ttra«l©t!!if^SfT^, 1. 9-;t>^7HV2 1. 8g 
(0. 139moU )R$84%) *i^2-^^-l, 8-3*** 
>$?7-;H. 5 g (0. OlOmoh IR^6%) £#fco 7-**^ 
10 1 -7 — ^©lE-ffc^S 6 n-7^Tk^©aWtt 

87%T&D> i s o-7;i'fkH A -OM$^6%T^ofc, n/i 
so Jtttl4. 5T?^orco 7K^^^fc:«^'l4^^^©S'JH^^7 %-V 

15 7 

2, 2' -VfX (5?7i-WX7-f;^^) 

HJS0i|4 fc*5V>T, 2, 2' -tfT. (^71-^X7^^^) 
20 y7i-JPX-fJl/8 4. 9 mg (0. 15mmol) (DftVlzmMM 
3^lfc2, 2' -tfX (i?7xZMX7^;^^) -6 -J* 
h^i/-y7iXJl/X-rJl/ 8 9 . 5 mg ( 0 . 15 mmo 1 ) Srffl V*. 
K^«fra&6NFM^6 8I^MtbfcK^«H«l©SI^*fTV^ 1, 9- 
y^->-JT-)V2 1. lg (0. 135mol, 8 1 %) &<fctf 2 



25 -*^;U-1, 8 -it9&>&T—)V4. Og (0. 0 2 6mol, iR 
$15%) 7-^f>-l-7-iK0fift*9 6XT*D, 
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n _ 7;1/ ^ t F^©8ft#fcfc8 4 is o-7JVft F^£>il 

$imt 1 6 %T&ofco n / i s o Jtte 5 . 2 51?*^fc. 7KifMt£fc 

5 mmm 8 

2, 2' -b*X (^7i-WX7^^^) y7x-jH-fil/ 

Rh (acac) (CO) 2 3. 9 m g (0. 0 1 5 mm o 1 ) 43J:^ 
10. ^JS^JlT-er^U7c2, 2' -tf* (i?7x^*X7^/^f;H 5> 
7x^;VX-fJl/4 2. 5 m g ( 0. 0 7 5 mm o 1 ) SAfrU $ 6 Kl 

h ;H>6ml &MX.tZ&. 5 0<C"r3 o ftmm&is xiz-tzMmmm 
5 i 7D>««ftliIte : P*#Afcrt#ai5 0m 1 ©3^P7 
7X3(C, ±fB©iI«3ml*cf:^l-t^f>27ml (0. 1 

15 7 2mol, M99 %E*-t) ^An, # £>nfcig-&i££> #X2*An 
*3j;tfU->:7U >^P^I^Wtl 0 0ml (D^r-h^U — ^\tit 
&/vt£o 2g<er#X£fflV>T£:JE£ 1. OMPaCL, »#bfc**&rti& 
& 8 5 _, CK:#Mftb&&, 5"lSKRJfc&fTV^ ;tt-;V2 1. 2g (0. 
149mol,iR$87%) * £Z* 2 - ;* ;H . 5 g (0 . 

20 Ollmol, JR$6%) «r#feo 1 ^ >©tB*b*tt 9 8 

©3881***6 KT&ofc. n/i soJt!414. 8T&o7Co TKStteS; 
25 ^2&09 9 

2, 2' -tfX (^7i-H77^^W -6-;*h^>-^ 

- 33 - 



WO 03/080632 



•CT/JP03/00153 



^Ii8f:fe^T, 2, 2' -tfX (^7i^*X7^^iP) 
^7x"JVX-rJV4 2 . 5 mg (0. 0 7 5mmol) (DftDlC^SS 
5 ^!l3T-er^bfe2, 2' -tfX (i;7x-MX7^;^^) -6- 
^ | s ^.>-e;7 X -;vx-TJH 4. 8 m g (0. 0 7 5 mm o 1 ) £ 
ffi^fc^^«|W]=tll©it^^ffV^ /ttHV2 1. 3g (0. 15 0m 

o i , mm 8 7 %) ££££2 -j*^:***:*— ;n . 5 g (0. 0 1 

Omo 1 , iR¥6%) 1 -t^f>©fift*»9 8XT*D, 

10 n - 7 JVf t H^©aR*tt 8 9 XT* 0 , i so-7^fkF^I 
JWte6 %T£ofc 0 n/i s oJt»14. ST^ofeo 

Jtttfll 1 

*US0»J4fc*5V>T, 2, 2' -tfX (S?7z^*"X7-{^f)l') 
-77xXJH-fJI/8 4. 9mg (0. 15mmol) (DftDfc h U 7 
x— > 7 8 . 7mg (0. 30 mm o 1 ) J*J£I$IRJ 

20 &6mm*b8mm£vitskM*mm<DWifc&m*s 1, 9-s-r>v 

7 _;H 7. 8 g (0. lHmol, fl« 6 8%) & <£ 2 - ^ >>W 
-1,8 -^^^>^T-;U7 . Og (0. 0 4 5moU W27X) 
%&f Co 7 _^-/7^>-i - T-)V<Dt&itm 9 5 % T?$> D , n-7JVr 
fc F^£>M^¥te 7 2%ta&D, i s o-7iVft: K^<£>^iR^te 2 
25 8*T&ofc. n/i soJt»2. 5 7T?»ofc. **ftSfc»Ittft 
& 2 OBJ *S $ *l& to -o tz. o 
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b i s b i - uwj±mftMm&m^rc7 -xz^y- i-y-)wd 

mmm4\Z^X. 2, 2' -t?X (^7x-MX y 
5 i?7i-JH-f^8 4. 9 m g (0. 1 5 mm o 1 ) OftDCBIS 
BI82. 6mg (0. 1 5 mm o 1 ) S/fcB#P^ £ 6 l$Mfr £> 

1 0«p|ffltUfe£;nttl^«©'tSlf^&fTV^ 1, 9-/t>^7-;V2 3. 
lg (0. 1 4 8 mo 1 > JRs£8 8 %) & «fc 2 - * 1 , 8-3* 

Z&yz?? — ;K). 7g (0. 0 0 5mol, IR^3%) £#fc„ 7- 
10 t^f>-l-7^0B$9 5%T?$D. n -7)Vtt\i P^<DM$l 
$li9 3%TfeO» i s o-7^fkF^Ol^«3%tJ5^fc. n 
/ \ soJfcfc£3 1. OOt^ofc. **ft*fc«Sttft:^:^«>B!lKJS^ 

15 Jt«0l 3 

X a n t p h o s - □ W J±&&MM*m ^fc 7 - 1 — T 

HJSaflK fc&l^T, 2, 2' -fcfX (^7x-MX7^;^f^) 
y7x-JH-fJl'8 4. 9mg (0. 1 5 mm o 1 ) ©f^DCXan 
20 tphos86. 7mg (0. 15 mm o 1 ) £JE Vi, ^^^PbISt 6 Prf 

1 5^p^t hfesmtemmnmft&n^. 1, 9-/^->> ? t~ 

;i/22. lg (0. 1 4 lmo 1 , 4»8 5%) *> £tf 2 - - 1, 

8 — Or 2 9 yV7 — )V0 . 9g (0. 0 0 6 m o K $L^4 %) 3r#fco 
7-^^^>-l -T—)V(D^i\lW 8 9 %T£ D> n - T t H^CD 
25 MiR¥&9 5 i s o -7JVrt H^©S*5*«4 

n/i s oJt«2 3. 7 5T^o^o 7KiiMb £ teMttYtft £ ©S'J^ 
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i?7x-M-fJH2. 5mg(0. 0 7 5mmol) OftDfch'J 
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IHJ£5P#!K!j&>e> 8PSIBtbfcBil^W:ra*©»fP*ffV^y^-^— ;n 6. 
10 4g (0. 1 1 5mo K iR* 6 7 %) 2 - ;* ^l/^ ^ ;l/ 

5. 5g (0. 0 3 9mo 1 , JR* 2 2 %) 1 -^^XBfc 

4t*stt9 8 n -7^Tt H^©B^^«6 8 0 , is 

o-7;PfbH^®l^^«2 3%T*ofco n/i s olt}i2. 9 6 

15 

B I S B I -D^^AMii^fflV^c 1 -t7r>©bFn*jR 

HJIiW8l:*ViT, 2, 2' -fcfX (^71^X7^//^) 
20 y7i^JH-rA 4 2 . 5mg (0. 0 7 5 mm o 1 ) (DRVlZBl 
SBI41. 3mg (0. 075 mm o 1 ) 5 
jfcfc 1 0ftM£L1t£Kft-\*mWL<DlSkft&ffK. Sn—)V2 1. 4g (0. 
1 5 1 mo K JR#8 8 %) &ckt£2 - * ^ ;v 0 . 2 9 g 

(0. 0 0 2mol, JRJfrl %) £#fco 1 -t^f>OlgWi9 8 % 
25 T&9> n-T;W^b F^©M$»8 9 i s o-7JVft 

F^Ol^fil %T&ofco n/i soJttt89. OT^ofec tK^ 
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5»m^5 i 5i*mitbfc^w:Bmi<o»^*fr^, ;n 9. 

10 4g (0. 136mol, JR* 7 9%) *3<fctf 2 -*7)V*9?i— )V 
0. 39g (0. 0 0 3moK iR^2%) 1 - 3* ^ "X iffe 

Wtt86%t^D, n-7JVfb^0M$»92%T^D, is 
0 _ T;1/ ^ t F^GDjglR^te 2 %Tfeofe 0 n/i s oJt^4 6. 0T 

15 

(I) dtiMLfcV I I I (I) tt» 

SHM0»J 4 © S ^tt<kO, 5 £ «ktf£i60i 6 fc 

^-T0:aic, n/ i s olt^J:^MI«^ft^[^±T^>^i: ! feT^§o - 

> (I) dW^lfcVI I I (I) IifiiJtt 

25 ffl^tlS h U 7x-W77-f>WJ^tfcV I I I^JR«#«* 
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tn/i s oit^^zsmmmm^m^o 

( i ) tim&fcistcY i i i m&mffifc ( i > &sn<z)i£x*x:7w 
5 ytfmMf&vtcv i i i i^mn^it^, 

& kummm 9 ^Jti^j 4 it t5rr3£> tfx^x^-o (i) ^it 

;p*x:7^ >^^/&bfcv i i i M&mmfcizit^, fcmik&fefem 

10 ffi^/^i:©SiJMJiS^fflI$!l-e^§5^> n/i soJt^i^Hlli^tt^ 

Vic 

Fo*ji/5MiiT*§vi i \ m&mmw (i) *^^^n> 

20 *mw\z&n&. VI I (I) &m^T. X.^U>^ 
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1 . -«5£ ( I ) 

P-CR 3 R 4 -Ar 1 -0-Ar 2 -CR 3 R 4 -R ( I ) 

R 2 V 

iH^feK^TJ^^S^tt. R 3 35 R 4 ^tt^^ 

2 . iC^ODA r 1 &£££A r 2 d»*n^n3it7 U U>&&7 

3. 2, 2' -tfT. (^7i-MX7^;^fW v7x-JH- 
2, 2' - tfX (-^^a: ^ ^ 7 -6-^h=^-> 

-y7i = JH-rJ^fctt2, 2'- tf X (^7x-;i/3tsX 7 J * 

?-)V) - 4 - t - v v i^ji/x- ^;i/T&£at^©$6Bfg 1 ^ 

4. — jR5£ (ID 

X— CR 3 R 4 -Ar 1 -0-Ar 2 -CR 3 R 4 -X (II) 
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T^snMt;£#»£-*i§::£ din 



t h U Agf % b < (i* 'J Agf ^ St. ) 

Testis x;i/# U ^M^X^-r F te«k B *X:7 * U et^i 
( I ) 

P-CR 3 R 4 -Ar 1 — 0-Ar 2 -CR 3 R 4 -R ( I ) 

R 2 V 

+ , Ar 1 , Ar 2 , R 1 , R 2 * R 3 SSck^R 4 bu §3 5£ H £> £: 
5 . #^^A r 1 $5£.Z$A r 2 ^n^tltt7 U I/>Wi- 

i/>STfeo, r 1 43it)?R 2 ^nfn^t7'j-;i/S^7i^;n 




(III) 
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8 . s.-r-)V^mm^^ b 7 b H P 7 7 >&<k tfi? f^JVJL-T-JVfr 
1 0. i7MU^I$X7^ F<£>^/8*^-fl3!i£ (II) T^£frl 

Mb-S-ij i tJWc^tT 2 ~ 2 . 2 ^e;KDlSH-r^^»^(D»gH^ 9^ 
i i . hb>3: ( i ) 

P-CR 3 R 4 -Ar 1 -O-Ai^-CRW-R ( I ) 
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i!f«A r 1 *5<fctf A r 2 \Z^tl *> ^^^f ZMmm^lZtt IT^JV 

httS^t^o ) 

T^$n5^iSSft§k^*X7>f >tVI I I 
^/&LTft3VI I I^^Mftfro 

12. ^4>CDA r 1 £<fcO?A r 2 d^n^tlgtT U 

13. vii i m&mfc&QtiifiK. F n*;i/^;MbMiifig£W-r£ ns? 
Sf2£tf>S$fflf[t 1 1 ^K:|B*© V I I I ^^M^#o 

14. VIII ^Mte^tl/^R h O, Rh0 2 , Rh 2 Rh 2 O 
3 , Hd^')^, Mn>?!)A, i£Ybn^A, a^ftn^^A, m 
^Pv?^7A, Rh (acac) (CO) 2 , RhCl (CO) (PPh 
3 ) 2 , RhCl (CO) (AsPh 3 ) 2 , RhCl (PPh 3 ) 3 , 
RhBr (CO) (PPh 3 ) 2 , Rh 4 (CO) I2 JfettRh 6 (C 

o) 16 &zm&n&ui?K7j*fc&m'v&%mi8.<Difomm 1 3^kbb<r© 

VIII 2&&M$g#:o 

15. VIII ^^Mfb-g-^f/^R h (acac) (C O) 2 
3fc©ISHi§ 1 4 3iteiB«0V I I I Jfc&Jlggteo 

1 6 . ih'X*X7^ VIII MlJ^flfTV I 

i i »g&jRfc'&«r i t;H:*ftT, u >m : ?^#t 2~ioooo 

(DtBBT&SHt^Of&fflSfl 1 l^lCfBm^VI I lM&m$gfco 

17. lt'X*X7^f >©ffiffl«*«, VIII Jfc&JRJg-^ftJlLTfV I 

I I ^Mfc^ 1 tJHC^bt, U 2- 1 0 0 0 =E)V(D 
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mm-v&%>m&<D&m& 1 emizmmov i i i m^m^Wo 

MitbT«^i i \zmm<Dv i i i ^^M^^^^fflf 

19. — MRlt0Ji^XOH 2 /C O^l/Jtflt, AD^f 

Xl^tbt, 0. 1 ~ 1 0 £>g5BT&£fti 5£<Z>tSffl!SI 1 8 ^fcffilife© 

2 0. 7km£—M4tmmt<Dm&%x<DH 2 / co*:)V}t&. ad^ 

7MtL/t, 0. 5~2 <Z)tSBT&3!t5&(D!5Blf! 1 9^fcB*©» 
2 1. KJfolEfltfO. 1 ~ 1 0 M P a ©$6HT & £ »3£cD tBBfg 1 8 
2 2. SJ&ffi^O. 2 ~ 5 MP a©$6ffl-e*5»3&©tfiffl& 2 1 3i 

2 3 . s>smfle^4 o~i5 o tomm-vfozm Jkommm 1 sm\z 

2 4. fcjfeum&6 o~ 1 3 o XKDmmT&zm ^©issui 2 3 jioc 
gBm©§3it;£*feo 

25. iv 1 1 1 m&m$§fc<D&m&&. Kmm&mi u * h^mx. 

D, VI I I i^IIfilt 0. 0 0 0 1 - 1 0 0 0 > U ^7AIf 
©$Sffl£&£ <fc-3&*T&31it^©4Sfflll 1 8«fc|3«©|gafi^fe. 
2 6. «VII I J*I&«$&ft:©&/flSa*, U y MHISfcO, 

VIII I^IIfilT? 0. 0 0 5- 1 0 5 U ^ 7AH?©ii <h 75; 
S J:5&*T&&f»3£©|16ffl|g2 5 9Ifc:BB«©«£:£8s. 
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